Aim: The term candidemia simply indicates the presence of Candida species in the blood. Candida spp. are important pathogens in neonatal intensive care unit (NICU) patients, critically ill patients, and those with underlying immunocompromising conditions. Material and Method: In this retrospective study, 144 nosocomial candidemia episodes of 106 pediatric patients who had been admitted to pediatric units of Çukurova Univesity Hospital from 2010 January to 2013 December were evaluated. These 106 children's demographic and clinical features, risk factors, blood and intravascular line cultures, antifungal resistance, treatment and clinical outcome were evaluated. Results: The most frequently isolated species were Candida parapsilosis (31.9%), C. albicans (29.2%).
Introduction
During recent years, fungal infections are reported to constitute an increasing proportion among all nosocomial infections, only preceded by bacterial infections. Regarding invasive fungal infections, Candida species are the leading causative agents in hospitalized children. In the United States, Candida species are reported as the third leading cause of healthcare-associated bloodstream infections [1, 2] . Although the most common agent in Candidemia is C. albicans, there has been an increasing incidence of non-albicans Candida species in recent years [3, 4] . Especially among child patients, C. parapsilosis and C. tropicalis constitute more than half of the non-albicans Candida infections [5, 6] . According to studies, the most common risk factors for Candidemia are broad-spectrum antibiotic use, total parenteral nutrition (TPN), the presence of a central venous catheter, malignancy, chemotherapy, immunosuppressant use, neutropenia, and diabetes [7] [8] [9] . Nosocomial fungal infections are an important cause of increased morbidity and mortality. Some causes of increased frequency of fungemia and fungemia-associated mortality are the increasing number of diagnostic and therapeutic interventions applied to patients as a result of the advances in modern medicine, widespread use of treatment regimes that suppress host defense mechanisms, and ever-growing utilization of broad-spectrum anti-bacterial drugs. Among all children with sepsis, fungal infections are the second leading cause of mortality (13%). Candidemia is often characterized by symptoms and signs of sepsis [2, 3, [10] [11] [12] . In this study, we aimed to investigate the demographical and clinical features and treatment outcomes of Candidemia episodes that developed in patients hospitalized in pediatric wards of Çukurova University Hospital, to determine the predisposing risk factors for the purpose of taking necessary precautions, and to compare epidemiologic variations in nosocomial candidemia.
Material and Methods
In this study, we retrospectively examined 144 candidemia episodes in 106 patients who were treated as inpatients in intensive care units (pediatric, neonatal, cardiovascular surgery, pediatric surgery, neurosurgery), pediatric hematology and oncology wards, and other pediatric wards from January 2010 to December 2013. A data form was created; each patient's demographical and clinical features, risk factors, blood and catheter culture results, antifungal resistance patterns, treatment, and clinical outcomes were obtained from patient files and were recorded on these data forms. In some patients, antifungal treatment was initiated empirically based on the patient's age, the site of candida growth and underlying disease (especially febrile neutropenia); and it was adjusted according to antifungal sensitivity results. The study was approved by the institutional review board. Candidemia is defined as isolation of a Candida species in at least one blood and/or catheter culture in the presence of systemic symptoms and signs. Catheter-associated Candidemia is regarded as >15 cfu candida growth in a catheter-tip culture. Utilization of one or more types of antibiotics for more than 14 days, neutropenia (absolute neutrophil count <1000/mm³), history of surgical operation within the last 30 days, TPN and catheter applications, chemotherapy and malignancy were accepted as risk factors. Deaths occurring within the first 30 days in the presence of clinical, microbiological and/or histological evidence were accepted as Candidemia-associated mortality. All the data were analyzed using SPSS version 20 (SPSS, Chicago, IL, USA) statistics package software. Student t-test and chi-square tests were used for comparison of the groups. p< 0.05 was accepted as the level of statistical significance. Table 1 shows the demographical and clinical features of 106 patients with Candidemia included in this study. Mean age (± SD) was 43± 47 months (median age: 28 months). The male/female ratio was 54/52. Of these patients, 28.8% were admitted to intensive care units and 25.5% were admitted to pediatric hematology and oncology wards.
Results
Of the examined patients, 82 (77.3%) were younger than 60 months while 24 (22.7%) were older than 60 months. The general mortality rate was 17.9%. Of those patients who died, 68.4% (n: 13) were younger than 60 months, and 47.3% (n:9) were younger than 12 months. General mortality rate among cases with Candidemia was 17.9%. Mortality rate was higher among children younger than 60 months (68.4%), with C. albicans species (25%) and C.nonalbicans isolates (75%) ( Table 7) . Only one patient developed endophthalmitis (0.9%) as a complication. Table 2 summarizes risk factors for Candidemia. Main risk factors detected in 106 patients with Candidemia examined in our study were: intravascular catheter (68.1%), multiple antibiotherapy (79.1%), total parenteral nutrition (59.7%), nasogastric tube (45.1%), mechanical ventilation (34.7%), admission to intensive care unit (32.6%) and neutropenia (22.9%). Table 3 shows Candida species isolated from blood and catheter cultures. The most frequently isolated Candida species are C. parapsilosis (31.9%), C. albicans (29.2%), and C.tropicalis (16.0%). Table 4 shows the body fluids from which Candida species were isolated during Candidemia episodes. Candida species were isolated from blood culture in 94.4% and from catheter culture in 5.6% of Candidemia episodes. Table 5 shows the results of anti-fungal sensitivity test in isolated Candida species. Totally 7 of the 144 isolates (4.9%) were found to have antifungal resistance, and all of these isolates were NAC species. Amphotericin B resistance was detected in 2 (1.4%) isolates; fluconazole resistance was detected in 4 (2.8%) isolates; and voriconazole resistance was detected in 1 (0.7%) isolate. One isolated C.parapsilosis species had resistance against amphotericin B, while another isolated C.parapsilosis species had resistance against both amphotericin B and voriconazole. Table 6 shows sensitivity to fluconazole among Candida species, and the association between Candida species and mortality. All C. albicans isolates were sensitive to fluconazole, while 3.9% of Candida nonalbicans isolates were resistant against fluconazole. Of the 6 isolates of C. krusei, 4 (66.7%) had resistance against fluconazole.
Treatment Outcomes of Patients
Of all patients, 40.6% received fluconazole. According to the guideline on febrile neutropenic patients, 26.2% received amphotericin B, 15.3% received caspofungin, 9.6% received voriconazole, and 2.6% received amphotericin B + flucytosine. For those who had catheter infection, catheter was removed. When the treatment was initiated empirically in febrile neutropenic patients, the treatment was not changed if the antifungal sensitivity test results showed that the growing Candida species was sensitive to the administered drug. Table 7 shows risk factors responsible for the development of C. albicans and C.nonalbicans infections. In comparison to C. albicans, the major risk factors in Candida nonalbicans infections were as follows: mechanical ventilation, presence of the urinary catheter, nasogastric tube placement and admission to intensive care units (p < 0.01, p < 0.05). Among patients with Candidemia who did not receive gastric acid suppression treatment, C. nonalbicans infection was more frequent (%75.2) compared to C. albicans (%24.8) (p<0.05). C. albicans infection was significantly more frequent compared to C.nonalbicans infection among patients treated in the intensive care unit (p<0.005).
Discussion
Candida-associated fungemia takes the lead among all nosocomial fungal infections. Studies related with Candidemia report the major risk factors for the development of these infections as broad-spectrum antibiotic use, total parenteral nutrition, central venous catheter, malignancy, chemotherapy, immunosuppressant drug use, neutropenia and diabetes [7, 9] . According to our results, major risk factors for the development of all Candida infections were found as multiple antibiotic use (79.1%), the presence of central venous catheter (68.1%), total parenteral nutrition (59.7%), in decreasing order of frequency; and our results seem to be consistent with previous reports. Moreover, in comparison [9, 11, 13, [15] [16] [17] . In our study, the most frequently isolated Candida species during Candidemia episodes within the last 3 year was (% 29,2); and the proportion Candidemia due to non-albicans Candida was 70.8% (Figure 1) . Especially between the years 2011 and 2013, we detected an increase in the proportion of Candida non-albicans (62.5%-70.8%) infections in comparison to C.albicans infections (17.6%-37.5%), which was a finding that is consistent with previous reports (Figure 2 ).
Studies report the most frequently isolated non-albicans Candida species as C. tropicalis, C. parapsilosis,C. glabrata and C. krusei. While C. parapsilosis takes the lead among Candidemia causes in Europe, Canada, and Latin America countries; in the US, the most frequent cause is C. glabrata [14] . In their study involving 102 pediatric patients, Çelebi et al. [15] detected C. albicans in 39.2%, C.parapsilosis in 21.6%, C. tropicalis in 15.7%, and C.glabrata in 6.9% of patients. In our study, we detected C.
albicans in 29.2%, C. parapsilosis in 31.9%, C tropicalis in 16%, and C glabrata in 3.2% of our patients, and our rates were similar to theirs (Figure 2 , Table 3 ). Studies in pediatric age group indicate that fluconazole is effective and safe in treatment of Candidemia. Accordingly, 40.6% of the patients in our study group were treated with fluconazole only as the first line of the treatment [18, 19] . Additionally, 26.2% of the patients which had febrile neutropenia were treated with amphotericin B, while 15.3% received caspofungin, 9.6% received voriconazole, and 2.6% who had neonatal meningitis were treated with amphotericin B + flucytosine. When the treatment was initiated empirically in febrile neutropenic patients, the treatment was not changed if the antifungal sensitivity test results showed that the growing Candida species was sensitive to the administered drug. Four patients (2.6%) who had ongoing Candidemia refractory to treatment were treated with a combination of amphotericin B and fluconazole. Fluconazole is the most commonly used antifungal for the treatment of invasive Candida infections, and resistance against fluconazole and other azoles is an important therapeutic problem. Studies show fluconazole resistance does not exist among C.albicans isolates but is present in high rates among C.nonalbicans strains such as C.krusei (78.5%) and C.glabrata (63.16%). In our study, all of the C.albicans isolates were sensitive to fluconazole, while 2.8% of Candida non-albicans strains showed resistance against fluconazole, and 66.7% of these resistant strains were C.krusei. Some authors relate the increasing rate of fluconazole resistance to the fact that it is the first line of a drug in the treatment of Candida infection [20] .
One study found Candidemia associated mortality rate as 42.4%; in that study, the majority of the mortal cases were infected with Candida non-albicans isolates and under 1 year of age [21] . Among infants and children, Candidemia-associated mortality rate varies in a wide range between 11% and 54% [17, [22] [23] [24] . The variation in this rate depends on the underlying disease, age and Candida species. In our study, the general mortality rate among cases with Candidemia was 17.9%. Mortality rate was 68.4% among children younger than 60 months of age, and 47.3% below 12 months of age. Mortality was higher among patients infected with Candida nonalbicans species (75%). As a conclusion, in order to control nosocomial Candida infections and to reduce mortality associated with these infections, it is of vital importance that regular surveillance studies are carried out, predisposing risk factors are taken under control, and empirical treatment schemes are established after determining resistance profiles.
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